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PREFACE 
Former economic research at IIASA focused on comparative studies of 
structural changes in developed countries. The intensity of these changes 
has serious, and sometimes severe social implications. One area of current 
concern throughout the world is the diffusion of new technologies with a 
high potential in substituting labor in manufacturing and services, as well 
as drastically changing the existing patterns of international trade. 
In the process of formulating an agenda for the research within the 
Technology-Economy-Society (TES) Program, IIASA organized an expert meeting 
on "Socio-Economic Impacts of New Technologies", which was held in Warsaw, 
Poland, from 18 to 20 November 1985. Twenty-six participants from eleven 
countries and four international organizations discussed possible IIASA re- 
search in this field and came to an understanding that IIASA can and must 
contribute to the development of a conceptual framework for analyzing and 
forecasting the impact of high technology (e.g. robotics). 
M. Godet, an outstanding scholar contributing greatly to this issue 
and having been successful in the FAST program, helped us structure the 
discussions during the meeting, in particular as the Chairman of the session 
on "Impacts of High Technology on the National Economy". 
This paper summarizes, in a sense, M. Godet's vision of the problem. 
We hope that it will stimulate IIASA staff and other scholars in their 
thoughts about the very complex problem of socio-economic impacts of high 
technology. 
Anatoli Smyshlyaev 
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The a r t  o f  a s k i n g  t h e  r i g h t  q u e s t i o n s  
L i g h t  - g i v e n  o b s t a c l e s  - a l w a y s  c r e a t e s .  shadows,  a n d ,  i f  we 
o b s e r v e  t h a t  t h e  s e a r c h - l i g h t s  of  t h e  media a r e  f o c u s s e d  on c e r t a i n  
p rob lems ,  i t ' s  p e r h a p s  t o  b e t t e r  mask o t h e r  p r o b l e m s  t h a t  we 
i n t e n t i o n a l l y  wish  t o  i g n o r e .  I n  o r d e r  t o  g a i n  a b e t t e r  i n s i g h t ,  and t o  
b e  i n  a p o s i t i o n  t o  ask t h e  r i g h t  q u e s t i o n s ,  we must  n o t  h e s i t a t e  t o  r u n  
c o u n t e r  t o  t r a d i t i o n a l  t h i n k i n g ,  even  if ,  s o  d o i n g ,  we d i s t u r b  and 
d i s p l e a s e .  
Forward p r o s p e c t i v e  a n a l y s i s  is a s t a n d p o i n t  from which one  c a n  
c o n v e n i e n t l y  r a i s e  s e v e r a l  q u e s t i o n s  and advance  s e v e r a l  h y p o t h e s e s  
a b o u t  an ongo ing  t e c h n o l o g i c a l  change  t h a t  is s o  p o p u l a r  t h a t  it p r o v e s  
s u s p i c i o u s .  
To what p a r t i c u l a r  n e e d s  d o e s  t h e  deve lopmen t  o f  i n f o r m a t i o n  
t e c h n o l o g i e s  c o r r e s p o n d  ? Are t h e y  i n d e e d  r e a l l y  n e c e s s a r y  ? Can one  n o t  
i d e n t i f y  o t h e r  more i m p o r t a n t  n e e d s ,  which c o n s e q u e n t l y  merit a h i g h e r  
d e g r e e  o f  p r i o r i t y  ? 
Who b e n e f i t s  from t h e  f a s h i o n a b l e  a t t r a c t i v e n e s s  o f  i n f o r m a t i o n  
t e c h n o l o g i e s  : is  it t h e  c i t i z e n  consumer ,  o r  is it compan ie s  b a d l y  i n  
need o f  m o d e r n i z a t i o n  ( o r  s u p p o s e d l y  s o ) ,  o r  is it c e r t a i n  s e c t o r s  
s t r i v i n g  f o r  deve lopmen t  ( e l e c t r o n i c s ,  t e l e p h o n y )  ? Should t e c h n o l o g i c a l  
o p t i o n s  n o t  be  s u b m i t t e d  t o  a  c l o s e r  l e v e l  of  s o c i a l  c o n t r o l ,  t o  
wide- ranging  d e b a t e  where t h e  e x p e r t s  i n v o l v e d  would d e m o n s t r a b l y  b e  
i n d e p e n d e n t  o f  t h e  t e c h n o c r a t i c  o r  i n d u s t r i a l  l o b b i e s  ? W i l l  t e l e m a t i c  
o p t i o n s  be t a k e n  w i t h  as l i t t l e  heed t o  d e m o c r a t i c  p r o c e s s  as was t h e  
c a s e  w i t h  t h e  e l e c t r o - n u c l e a r  programmes, whe reas  s o c i a l  r i s k s  i n h e r e n t  
i n  t h e  c h o i c e s  a r e  f a r  more fundamen ta l  ? 
Is t h e  t e l e m a t i c  gamble any  more c r e d i b l e  t h a n  t h e  n u c l e a r  one  ? 
Has t h e  e n e r g y  m i r a g e  been  swept  a s i d e  t o  h e r a l d  t h e  t e c h n o l o g i c a l  
m i r a g e  ? 
The v e r y  f a c t  t h a t  we a r e  r a i s i n g  s u c h  q u e s t i o n s ,  t o  some e x t e n t ,  
is a  way t o  p o i n t i n g  t o  an  answer .  I t  is o u r  c l e a r  p e r s o n a l  b e l i e f  
-based  on l o n g  e x p e r i e n c e  i n  fo rward  a n a l y s i s  aimed a t  b u s i n e s s  e n t i t i e s  
and a d m i n i s t r a t i o n s  - t h a t  t h e  c o l l e c t i v e  a g i t a t i o n  i n  r e s p e c t ,  and i n  
t h e  name, o f  new t e c h n o l o g i e s  ( k e e p  it moving ! keep  it g o i n g  ! I ,  
t o g e t h e r  w i t h  t h e  b l i n d  c r e d o  i n  new i n v e s t m e n t s  ( t o  r e g a i n  a  d e g r e e  o f  
c o m p e t i t i v i t y ,  t o  r e c o v e r  growth  t r e n d s )  is a  p u r e  d e l u s i o n ,  t h e  
p r i n c i p a l  drawback b e i n g  t h e  drawing  o f f  o f  t h o s e  f o r c e s  t h a t  r e m a i n ,  
t o w a r d s  a  decoy - whereas  t h e s e  s e l f s a m e  f o r c e s  s h o u l d  by a l l  r i g h t s  be 
e n t i r e l y  d e v o t e d  t o  p u r s u i n g  t h i n k i n g ,  d e b a t e  and t h e  s e a r c h  f o r  
s o l u t i o n s  t o  t h e  r e a l  p rob lems  o f  a d a p t a t i o n  o f  s t r u c t u r e s  and 
b e h a v i o u r s ,  i n  a  f a s t  c h a n g i n g  wor ld .  These  p rob lems  are t o t a l l y  i g n o r e d  
by t h e  s t r a t e g i e s  of  t h e  a c t o r s  i n v o l v e d ,  s i n c e  t h e i r  s o l u t i o n s  v e r y  
o f t e n  ca l l  f o r  a r e a p p r a i s a l  o f  f a c t o r s  o f  s o c i a l  and o r g a n i z a t i o n a l  
i n e r t i a ,  and it c a n  be  n o t e d  t h a t  t h e s e  a c t o r s  t h e m s e l v e s  p r o f i t  l a r g e l y  
from t h e  a f o r e m e n t i o n e d  i n e r t i a r e l a t e d  s i t u a t i o n .  
I t  is h i g h  t i m e  we dropped  t h e  masks and r e c o g n i z e d  t h a t ,  i n  t h e  
main ,  t h e  c r i s e s  r e f l e c t  t h i s  i n e r t i a ,  and t h a t  we w i l l  n o t  emerge from 
t h e  cr is is  t h r o u g h  some t h i r d  i n d u s t r i a l  r e v o l u t i o n ,  b u t  r a t h e r  t h r o u g h  
a  r a d i c a l  s o c i a l  t r a n s f o r m a t i o n .  From o u r  p o i n t  o f  v i ew ,  i f  t h e r e  a r e  
l o n g  c y c l e s ,  t h e y  are n o t  t e c h n o l o g i c a l  i n  n a t u r e ,  b u t  a r e  s o c i a l  and 
o r g a n i z a t i o n a l ,  and t h i s  is t h e  f i r s t  i d e a  we i n t e n d  t o  d e v e l o p  
h e r e i n a f t e r .  
-2- 
When a p p l i e d  t o  t he  e n t r e p r e u n e r i a l  wor ld,  t h i s  r e l a t i v e l y  s imple 
i dea  induces us t o  p l a c i n g  t echno log i ca l ,  economic and f i n a n c i a l  
s o l u t i o n s  i n  pe rspec t i ve ,  as f a r  as development s t r a t e g i e s  a re  
concerned. Faced w i t h  major  env i ronmenta l  changes, bus iness p o l i c y  
makers t oo  o f t e n  seek m a t e r i a l  s o l u t i o n s  t o  problems which a re  i n  
essence immate r i a l ,  t o  t h e  ex ten t  t h a t  they  a r e  t h e  r e s u l t a n t  o f  
s t r u c t u r a l  pa t t e rns ,  and behav ioura l  modes, and t h a t ,  f i r s t  and 
foremost, they  a re  i n  f a c t  human r e l a t i o n s h i p  problems and should be 
d e a l t  w i t h  as such. 
Th i s  i s  t h e  second i d e a  we w i l l  develop h o p e f u l l y  demonstrat ing, 
by way o f  an example, how and why t h e  r a t e  o f  d i f f u s i o n  o f  new 
techno log ies  i s  d i c t a t e d  by s o c i a l  and o r g a n i z a t i o n a l  change. 
I - TECHNOLOGICAL CHANGE I S  NOT A SPRINGBOARD 
OUT OF THE CRISIS 
There i s  no more fash ionab le  t o p i c ,  none more t a i n t e d  w i t h  
d i a g n o s t i c  and f o r e c a s t i n g  e r r o r  than t h a t  o f  c r i s e s .  Le t  us r e c a l l .  I n  
1974, t h e  major exp lana t i on  f o r  the  c r i s e s  was energy- re la ted  ! I n  o rder  
t o  recover  a  s t r ong  growth-rate,  we had t o  overcome the  c o n s t r a i n t  o f  
energy sources ; from t h i s  concept, f o r  example, stemmed the  French 
e lec t ro -nuc lea r  programme. 
A decade l a t e r ,  we no te  t h a t  energy dependency was n o t  t h e  
u n i v e r s a l  exp lana t ion .  Wi th  h i n d s i g h t ,  moreover, we can observe t h a t  
b o t h  i n  t he  Nor th  and i n  t he  South, those c o u n t r i e s  t h a t  proved 
economica l ly  t o  be t he  most dynamic were a l s o  very  dependent f o r  t h e i r  
energy sources (Japan, West Germany, South Korea) whereas those 
c o u n t r i e s  w i t h  e x c e l l e n t  pet ro leum prospec ts  (OPEP c o u n t r i e s  and t h e  
Un i ted  Kingdom) have s tagnated i n  terms o f  i n d u s t r i a l  development : 
t h e r e  i s  n o t  a  s i n g l e .  OPEP coun t r y  among the  l i s t  o f  newly 
i n d u s t r i a l i z e d  coun t r i es .  
Today, we hear a  novel ,  and popular ,  r e c i p e  : t h e  t r a n s i t i o n  
c r i s i s  between two t e c h n o l o g i c a l  waves ; whereas t he  t echno log ies  and 
concomitant p roduc t i on  o f  t h e  growth f i g u r e s  o f  the  50 ' s  and 6 0 ' s  a re  
now on t he  wane, we must awa i t  t he  m a t u r i t y  o f  newer t echno log ies  and 
p roduc ts  which w i l l  i n d u b i t a b l y  take  us ou t  o f  t h e  c r i s i s .  
We are  o n l y  f r a c t i o n a l l y  s h o r t  o f  t h i n k i n g  t h a t  t he  myth o f ' l o n g  
t e c h n o l o g i c a l  c y c l e s '  i s  no b e t t e r  j u s t i f i e d  than  the  energy- re la ted  
exp lana t i on  o f  t h e  c r i s i s ,  as o f  1974 - we r e a l l y  should beware o f  
fash ionab le  ideas.  
I t  i s  o f  i n t e r e s t  t o  no te  t h a t  d u r i n g  t h e  pe r i od  1974-1977, t h e  
t e c h n o l o g i c a l  theme was absent, t o  a l l  i n t e n t s  and purposes, from t h e  
debate rag ing  as t o  how we cou ld  ge t  ourse lves  ou t  o f  t h e  c r i s i s  ; we 
may be f u l l y  j u s t i f i e d  i n  ask ing  i f  we have n o t  i nven ted  t h e  
t e c h n o l o g i c a l  mirage o n l y  t o  r ep lace  t h e  energy mirage0; w h i l e  t h e  r e a l  
prolems a re  no doubt t o  be found e l s e  where, i n  our  s t r u c t u r e s  and 
o r g a n i z a t i o n s  and i n  our behav iou ra l  t r e n d s  : we always seem ab le  t o  
f i n d  a  t r e e  t o  v o l u n t a r i l y  mask from s i g h t  t h e  view o f  t h e  f o r e s t  o f  
problems we cand id l y  choose t o  s imp ly  ignore .  
---------------- 
O C f .  a u t h o r ' s  a r t i c l e  " t he  t e c h n o l o g i c a l  mirage" FUTURES. 
I s  i t  no t  paradox ica l  t h a t  the  drop i n  p roduc t ion  p l a n t  
investment,  and the  f a l l  i n  p r o d u c t i v i t y ,  should occur e x a c t l y  a t  a  t ime 
when the microprocessor hera lds  a  news era  o f  growing e f f i c i e n c y  r a t e s  
i n  bo th  i n d u s t r i a l  p roduc t ion  and assoc ia te  se rv i ce  sec tors  ? 'This 
paradox serves as a  p roo f  o f  s o c i a l  obstac les ( c e n t r a l i z a t i o n ,  
gigant ism, complex l a r g e  sca le  systems)standing i n  the way o f  b e t t e r  
t echno log i ca l  r e l a t e d  e f f i c i e n c i e s .  
As we see i t, the c r i s i s  i s  above a l l  a  r e f l e c t i o n  o f  accumulated 
i n e r t i a l  f ac to rs ,  over t ime, i n  a  f a s t  changing world. I n  other  words, 
t he  c r i s i s  r e s u l t s  from the  oppos i t i on  between the  t r a n s i t i o n a l  d r i v i n g  
fo rces  ( g e o p o l i t i c a l ,  techno log ica l ,  economic and s o c i a l )  and t h e  
i n e r t i a l  fo rces  ( p o l i t i c a l ,  l e g a l ,  o rgan i za t i ona l ,  s o c i a l  and mental  
s t ruc tu res ,  i n d i v i d u a l  and c o l l e c t i v e  behavioura l  modes, e t c  ...) t h a t  we 
wi tness today i n  p o l i t i c a l ,  economic and s o c i a l  systems. 
I n  p a r t i c u l a r ,  g iven  t h a t  the ongoing technico-economic changes 
a re  t a k i n g  p lace more s w i f t l y  than concomitant s o c i a l  changes, there  i s  
a  growing imbalance and mismatching o f  s o c i a l  s t r u c t u r e s  and behaviours 
t o  the  new r e a l i t i e s .  The c r i s i s  i s  merely the image o f  t h i s  
i nadap ta t i on  o f  our s t r u c t u r e s  and the  techno log i ca l  changes on l y  serve 
t o  aggravate the c o n t r a d i c t i o n s  between i n e r t i a  and change. 
I f  we admit t h a t  the ac to rs  and the  s t r u c t u r e s  are undergoing a  
c r i s i s  because the systems are undergoing change, then, l i k e w i s e ,  we 
must admit t h a t  i n  order t o  c o n t r o l  these changes,and indeed b e n e f i t  
from them, we must be prepared t o  i n v e s t  a  g rea t  dea l  i n  s o c i a l  
i nnova t i on  and change. I n  a  changing world, the  r u l e s  o f  the game and 
behav ioura l  modes must a lso  change, t o  the ex ten t  t h a t  t he re  cannot be 
c r e a t i o n  w i thout  some degree o f  des t ruc t i on .  I n  order  t o  ge t  ou t  o f  the  
c r i s e s ,  we must adapt our s t r a t e g i e s  and i n t roduce  new i n t e r n a t i o n a l ,  
n a t i o n a l  and r e g i o n a l  r u l e s  t o  the  game, i n  order  t o  r e a l l y  c o n t r o l  the  
changes, and no t  on l y  undergo them. But, the  quest ion then a r i s e s  as t o  
how we can go about induc ing  the necessary changes i n  behavioura l  modes 
and soc io -organ iza t iona l  s t r u c t u r e s  ? 
Technica l  change i s  a  p o t e n t i a l  l e v e r .  Unfor tunate ly ,  i t  
t r a n s p i r e s  t h a t  the s o c i a l  changes necessary t o  get  out  o f  the c r i s i s  
a re  ha rd l y  s t imu la ted  by techno log i ca l  change, as RenB EKSL and GBrard 
METAYER po in ted  o u t  O as regards the case o f  i n fo rma t i on  technologies,  
" t he  conclus ions one may draw about cu r ren t  experiments i n  France are 
bew i l de r i ng  : there  are no cases anywhere p rov id ing  evidence o f  t he  
s l i g h t e s t  s o c i a l  o r  c u l t u r a l  change. The new techniques are moulded onto 
present  s t r u c t u r e s  and r e l a t i o n s h i p s ,  and i n  so doing one t o t a l l y  
i gno res  quest ions o f  r e d i s t r i b u t i o n  o f  power, new p o i n t s  o f  balance 
among economic and s o c i a l  groups. "Technologica l  i nnova t i on  so lves  
no th ing  per  se, and even i f ,  from t ime t o  t ime, i t  u s e f u l l y  throws l i g h t  
on c e r t a i n  c o n t r a d i c t i o n s  w i t h i n  our s o c i a l  s t ruc tu res ,  i t  a lso  r a i s e s  
new problems o f  l i f e s t y l e ,  labour  o rgan i za t i on  and s o c i a l  r e l a t i o n s h i p s .  
---------------- 
O I n  a paper e n t i t l e d  "Technical  modernism and s o c i a l  conservatism" 
FUTURIBLES No 65-1983. 
CRISES ARE OPPORTUNITIESo 
Under these cond i t i ons ,  we may wonder what we can do t o  t a c k l e  t he  
forms o f  r i g i d i t y  t h a t  have accumulated over t h i r t y  years (which, when 
we t h i n k  about i t ,  were maybe no t  so g l o r i o u s  as we thought) ? The 
p o l i t i c a l  wi l lpower t o  i n t roduce  change i s  no t  enough and one a l so  needs 
a  consensus, d i c t a t e d  by necess i ty .  It i s  because c e r t a i n  c r i s e s  can 
generate such s t a t e s  o f  necess i ty  t h a t  they can be viewed as 
o p p o r t u n i t i e s  f o r  s o c i a l  change. Thus, the  c r i s e s  are both the  
r e f l e c t i o n  o f  the  i n e r t i a l  forces,  and, a t  the  same time, t he  main l e v e r  
w i t h  wich one can overcome the  same forces.  
I f  we e l i m i n a t e  the  p o s s i b i l i t y  o f  a  new dea l  by decree, then we 
must, per fo rce ,  expect t h a t  there  w i l l  be s t i l l  more c r i s e s  before we 
begin t o  see the necessary t rans format ions  and adaptat ions t a k i n g  p lace.  
I t  i s  our b e l i e f  t h a t  the  c r i s e s  are on l y  j u s t  beginning ( i n  t he  Chinese 
language, t he  word " c r i s i s "  i s  composed o f  two ideograms, one o f  which 
means "danger" and the o ther  "oppor tun i ty " ) .  Cer ta in  c r i s e s  are th rea ts ,  
b u t  a t  the  same t ime can be viewed as o p p o r t u n i t i e s  we must seize, and 
i t  i s  f o r  t h i s  reason t h a t  wh i l e  we appear pess im is t i c  i n  the  sho r t  run, 
we remain o p t i m i s t i c  i n  the l ong  run. 
I 1  - THE PRIMORDIAL CHANGES I N  STRUCTURES AND BEHAVIOURS 
I t  i s  no t  our purpose t o  deny the scope and sca le  o f  ongoing 
techno log i ca l  change, bu t  we wish, nevertheless, t o  r a i s e  a  few 
quest ions as t o  the  c o n d i t i o n s  surrounding t h e i r  development and as t o  
t h e  r a t e  o f  i n t r o d u c t i o n  o f  these technologies.  
We formulate a  hypothesis  t h a t  g l o b a l l y  the  i n t r o d u c t i o n  and 
propagat ion o f  new technologies ( r o b o t i z a t i o n ,  o f f i c e  automation) are, 
and w i l l  remain, much slower than fo recas t ,  because o f  tha i n e r t i a l  
f o r ces  i nhe ren t  i n  p roduc t ion  and associate s o c i a l  systems. We can 
witness, i n  t h i s  l i g h t ,  numerous forms o f  res i s tance  t o  e f f e c t i v e  
implementat ion o f  the  new techniques, whether i t  be i n  t h e  i n d u s t r i a l ,  
serv ice  or a d m i n i s t r a t i o n  sec tors .  
Process c o n t r o l  i nnova t i on  (automation, r o b o t i z a t i o n )  w i l l  
undoubtedly undergo r a p i d  development throughout the i n d u s t r i a l  world,  
because o f  the  c o n t r a i n t s  o f  c o m p e t i t i v i t y  i n  i n t e r n a t i o n a l  markets. 
I n e v i t a b l e  : t h i s  t r end  r e q u i r e s  us a l l  the more t o  r a i s e  quest ions, i n  
a l l  branches o f  en te rp r i se ,  as t o  the  cond i t i ons  o f  e f f i c i e n c y  o f  
investment ou t lays .  I n  t h e  automobi le i ndus t r y ,  f o r  example, t he  
discrepancy i n  p r o d u c t i v i t y  between European an Japanese manufacturers, 
and which remains s u b s t a n t i a l  ( a  f a c t o r  somewhere between 1 and 2 )  can 
e s s e n t i a l l y  be expla ined by i n e f f i c i e n c y  o f  behav ioura l  modes and 
o rgan i za t i ona l  s t ruc tu res .  
F l e x i b i l i t y  apparent ly  l i e s  w i t h  technology and i n f l e x i b i l i t y  w i t h  
behaviours and s t ruc tu res .  Numerous examples show t h a t  the  investment i n  
technology does no t  always bear f r u i t  when i t  i s  not  preceeded ( o r  
accompanied) by a  fa r - reach ing  change i n  o rgan i za t i on  -- a necessary, 
ye t ,  i n  many cases, inadequate, cond i t i on ,  i n  terms o f  improved 
c o m p e t i t i v i t y ,  and independent o f  any f u r t h e r  human investment 
undertaken. The obvious conclus ion i s  t h a t  human investment must be 
viewed w i t h  a  h igher  degree of p r i o r i t y  than p l a n t  investment p o l i c i e s ,  
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i n s o f a r  a s  it is t h e  f o r m e r  t h a t  makes a l l  t h e  d i f f e r e n c e .  To b e  h o n e s t  
w i t h  o u r s e l v e s ,  t h e  n o t e w o r t h y  p e r f o r m a n c e  f i g u r e s  i s s u e d  b y  J a p a n e s e  
co m p an i e s  c a n n o t  b e  e x p l a i n e d  away by some p r i v i l e g e d  a c c e s s  t o  
t e c h n o l o g i e s ,  wh ich ,  when c o n s i d e r e d  i n  a  wor ld  c o n t e x t  a r e  now 
commonplace ( i t ' s  j u s t  a  q u e s t i o n  o f  t h e  p r i c e  t o  b e  p a i d ) ,  b u t  by 
w o rk i n g  c o n d i t i o n  and b e h a v i o u r a l  c h a r a c t e r i s t i c s  t h a t  a r e  d i r e c t l y  
r e l a t e d  t o  t h e  p r e v a i l i n g  s o c i o - c u l t u r a l  model .  Not t h a t  we s h o u l d  
a s p i r e  t o  i m i t a t i n g  t h e  model  c i t e d ,  b u t  r a t h e r  we s h o u l d  b e  s e e k i n g  a  
l e s s o n  from t h e  example  : t h e  k e y s t o n e  t o  a d a p t a t i o n  and  s u c e s s  l i e s  i n  
an i n t e l l i g e n t  u t i l i z a t i o n  o f  o u r  own s o c i o - c u l t u r e .  I n d e e d ,  it is  t h i s  
s o c i o - c u l t u r a l  d i m e n s i o n  t h a t  o t h e r  d e v e l o p e d  c o u n t r i e s  mus t  now 
r e h a b i l i t a t e ,  i n  t h e i r  q u e s t  f o r  a  new b a l a n c e  o f  power be tween  work and  
c u l t u r e .  
The fo rms  o f  r e s i s t a n c e  w i l l  no d o u b t  be s t r o n g e r  i n  t h e  t e r t i a r y  
s e c t o r ,  t o  t h e  e x t e n t  t h a t ,  p r o v i s i o n a l l y ,  t h e  l a t t e r  is n o t  s u b j e c t  t o  
t h e  ' s t i n g s  and  a r r o w ' s  o f  i n t e r n a t i o n a l  c o m p e t i t i o n .  As t h e  7 0 ' s  d rew 
t o  a  c l o s e ,  it was p u r p o r t e d  t h a t  o f f i c e  a u t o m a t i o n  would sweep  t h r o u g h  
a l l  s e r v i c e  b r a n c h e s  ( b a n k ' s ,  i n s u r a n c e  compan i e s  a n d  government  
d e p a r t m e n t s . . . ) .  We mus t  a d m i t  t o d a y  t h a t  t h e  a l l - o u t  i n v a s i o n  d i d  n o t  
t a k e  p l a c e .  Many f a c t o r s  j o i n t l y  e x p l a i n  t h e  s l o w n e s s  o f  p e n e t r a t i o n .  
F i r s t l y ,  t h e r e  is  a  q u e s t i o n  o f  how time f r e e d  by t h e  a d v e n t  o f  new 
t e c h n o l o g i e s  ( i n  p r o d u c t i o n  l i n e s  o r  i n  o r g a n i z a t i o n )  w i l l  b e  u sed  : 
what  is  t h e  p o i n t  o f  i n v e s t i n g  - w i t h  a  v i ew  t o  o b t a i n i n g  p r o d u c t i v i t y  
g a i n s  - i f  t h e  o u t l a y  c a n n o t  b e  c o n v e r t e d  i n t o  expanded  l e v e l s  o f  
p r o d u c t i o n  ( s a t u r a t e d  o r  low-growth m a r k e t s )  o r  by l a y i n g  o f f  o f  
p e r s o n n e l  ? E x i s t i n g  s t a f f  mus t  be  o c c u p i e d  and  t h e  wor k ing  week c a n  
o n l y  b e  d e c r e a s e d  g r a d u a l l y  ( i n  o r d e r  t o  m a i n t a i n  e q u i t a b l e  
d i s t r i b u t i o n  among s e c t o r s ) .  
S e c o n d l y ,  t h e  g e n e r a l  i n t r o d u c t i o n  o f  o f f i c e  a u t o m a t i o n  t e n d s  t o  
g e n e r a t e  r e l a t i v e  t r a n s p a r e n c y  i n  t h e  work ing  w o r l d ,  and t h i s  r u n s  
c o u n t e r  t o  e s t a b l i s h e d  h i e r a r c h i c  p r e r o g a t i v e s .  I n f o r m a t i o n  t e c h n o l o g y  
is n o t  n e u t r a l  w i t h  r e s p e c t  t o  power s t r u c t u r e s .  I t  is ,  t h e r e f o r e ,  n o t  a  
s u r p r i s e  t h a t  c e r t a i n  a c t o r s  w i t h i n  compan i e s  ( o f t e n  i t ' s  t h e  e x e c u t i v e  
l e v e l s )  fee l  t h e y  a r e  t h r e a t e n e d ,  and o f f e r  r e s i s t a n c e  t o  i n n o v a t i v e  
p r o c e s s e s .  Ano the r  examp le  i s  f o r t h c o m i n g  i n  a d m i n i s t r a t i o n ,  
s p e c i f i c a l l y  i n  t h e  e d u c a t i o n a l  s y s t e m  ( s c h o o l s ,  u n i v e r s i t i e s )  where  t h e  
same s o r t  o f  phenomena o c c u r  a s  were n o t e d  i n  t h e  p r o d u c t i o n  s e c t o r  : 
t h e  same d e g r e e  o f  r e s i s t a n c e  t o  c h a n g e ,  t h e  same e r r o n e o u s  r e m e d i e s .  
F a r  t o o  o f t e n ,  t h e  p e r s o n s  r e s p o n s i b l e  s e e k  m a t e r i a l  s o l u t i o n s  ( c l a i m s  
f o r  more f l o o r  s p a c e ,  more p o s t s ,  more c o m p u t e r s .  ..) t o  p r o b l e m s  which  
a r e  n o t  a t  a l l  o f  t h a t  n a t u r e .  
The a d a p t a t i o n  o f  t h e  e d u c a t i o n a l  s y s t e m  t o  match o n g o i n g  c h a n g e s  
w i l l  a s s u r e d l y  n o t  t a k e  p l a c e  by d e c r e e ,  and /o r  by i n s t a l l i n g  m i l l i o n s  
o f  c o m p u t e r s  i n  t h e  c l a s s r o o m  ( g e n e r a l l y  k e e p i n g  up w i t h  t h e  J o n e s ,  o r  
b e t t e r ,  o v e r t a k i n g  them ! ) .  I n  e s s e n c e ,  t h i s  is a  t y p i c a l l y  p o l i t i c a l  
a r e a  o f  p r e d i l e c t i o n ,  b u t  t h e r e  is a  h i g h  r i s k  t h a t  it w i l l  n o t  p r oduce  
any  t a n g i b l e  r e s u l t s .  
I n  o r d e r  t o  a d a p t ,  we must  make p r o v i s i o n  s o  t h a t  t h e  s t r u c t u r e s  
and b e h a v i o u r s  e v o l v e ,  and  t h e  f u l l  i n t e l l i g e n c e  o f  t h e  p e r s o n s  i n v o l v e d  
a t  a l l  l e v e l s  o f  t h e  e d u c a t i o n a l  s y s t e m  s h o u l d  be  b r o u g h t  t o  b e a r ,  
s t a r t i n g  w i t h  t h e  t e a c h e r s  and  i n s t r u c t o r s .  
I t  is widely recognized t h a t  technologocal change is going t o  
r equ i r e  tremendous e f f o r t s  devoted t o  t r a i n i n g  and p ro fe s s iona l  
cont inuing education ; however, one seldom hears  anyone profer  t he  
opinion t h a t  these  e f f o r t s  may not pay o f f ,  and thus  prove i n e f f i c i e n t ,  
i f  they a r e  not preceded by a  complete r eappra i sa l  of t he  educa t iona l  
system a t  l a rge  : t e ache r s  need t r a i n i n g ,  and, i n  c e r t a i n  c a s e s ,  
r e t r a i n i n g .  
Natura l ly ,  such an evolu t ionary  t rend  is a l l  t h e  l e s s  p l aus ib l e  i n  
France, where the  educa t iona l  system is choked by hundreds of thousands 
of l i f e - t enu red  s t a f f ,  who a r e  pro tec ted  aga ins t  change (and any 
ob l iga t ion  t o  change) by a  cas t - iorn  s t a t u s .  The odds a r e  t h a t  t h e  
c r i s i s  of educa t iona l  systems, akin t o  t h a t  i n  production systems, w i l l  
be propor t iona te  t o  t he  s c a l e  of the  r i g i d i t i e s  t o  be overcome. 
I t  is only because product innovat ions or  s e r v i c e  s e c t o r  
innovat ions very r a r e l y  correspond t o  r e a l  needs, or problems, t h a t  they  
never ge t  beyond the  sage of experimentation and f i e l d  t r i a l s  t o  develop 
i n t o  marketable e n t i t i e s .  I f  some leading execut ives  a r e  tempted t o  
suggest  " t h a t  we c r e a t e  t he  need, farm out the  product ,  and people w i l l  
end up using i t ,  and maybe even buy it ," they should bear i n  mind t h a t  
supply-side p o l i c i e s  only l a s t  fo r  a  given du ra t ion ,  and t h a t  sooner or 
l a t e r  a r e  caught up by market forces ,  with a  r e s u l t s  t h a t  a l l  t h a t  
remains of t he  innovat ions  i n  quest ion is proof of f i n a n c i a l  
squandering. 
A l l  t h a t  is t e chno log ica l ly  poss ib le  is not neces sa r i l y  d e s i r a b l e ,  
from a  s o c i a l  po in t  of view, nor neces sa r i l y  v i ab le  economically. Let us  
exe rc i se  extreme cau t ion ,  and not launch new t e l ema t i c  Concordes i n  t h e  
lean  years  ( e  .g. ,  wired c i t i e s ,  videotex and o the r  networks). 
What is t h e  p o i n t ,  f o r  i n s t ance ,  of having t echn ica l  support  
systems, such a  v ideotex ,  i f  the  appropr ia te  con ten t s  a r e  not  
forthcoming, or worse, devoid of value. Another i n d i c a t o r  : t h e  debate  
about remote work or  home-based work. I t  is highly improbable t h a t  home 
work w i l l  develop t o  t h e  point  t h a t  o f f i c e  work, a s  such, w i l l  
disappear .  Several f a c t o r s  tend t o  r e j e c t  t h i s  maximalizing hypothesis  : 
one one hand, t h e r e  is t he  present  usua l ly  cramped, uncomfortable and i n  
mediocre surroundings ; t h i s  i n  i t s e l f  would make i t  very unl ike ly  t h a k  
such premises would remain occupied fo r  days on end. On t h e  o the r  hand, 
it m u s t  be recognized t h a t  work has a  s o c i a l i z i n g  r b l e ,  and corresponds 
t o  a  communication need, which moreover, is being s a t i s f i e d  l e s s  and 
l e s s  ou t s ide  work. 
A s i n g l e  lesson  may be draw from what precedes : we m u s t  s t o p  
v e i l i n g  our f aces  with de lus ions ,  whether they be technologica l  or no t .  
The e s s e n t i a l  problems t o  be solved,  inc luding  those r a i s e d  by t h e  
development of information technologies  a r e  elsewhere : they l i e  i n  
s t r u c t u r a l  and behavioural  i n f l e x i b i l i t y .  I f  we do not s e t  about 
t ack l ing  these  problems, we run the  r i s k  of wasting our technologica l  
e f f o r t  ( i n e f f i c i e n t  investment) or of d i r e c t i n g  them i n  a  d i r e c t i o n  
which does not correspond t o  s o c i a l  a s p i r a t i o n s ,  or  t o  r e a l  economic 
c o n s t r a i n t s .  
Yesterday we r a i s e d  t h e  g a u n t l e t  on n u c l e a r  power, today we a r e  
face w i t h  a  t e l e m a t i c  c h a l l e n g e r .  As f a r  as t h e  n u c l e a r  was concerned, 
a l l  t h e  p l a n s  were overblown, i n  every  r e s p e c t  ; growth  r a t e s  d i d  n o t  
recover ,  energy consumpt ion f i g u r e s  dropped ( O )  w h i l e  pe t ro leum p r o d u c t s  
remained abundant ly  a v a i l a b l e .  Can t h e  s e m i f a i l u r e  o f  t h e  n u c l e a r  
c h a l l e n g e  se rve  as a  l e s s o n  f o r  tomorrow's t e l e m a t i c  c h a l l e n g e ,  and, who 
knows, o t h e r  beyond ? 
W i l l  we f i n a l l y  dec ide  t o  e r a d i c a t e  i r r e v e r s i b i l i t y  and 
vo lun ta r i sm,  which prove as i r r e s p o n s i b l e  as they  a r e  b l i n d  ? I t  i s  a  
p r ime  n e c e s s i t y ,  because t h e  u n c e r t a i n t y  l e v e l s  w i t h  r e s p e c t  t o  t h e  
f u t u r e  would r a t h e r  d i c t a t e  t e c h n o l o g i c a l  and s o c i a l  p l u r a l i s m  (one 
cannot  p u t  a l l  one 's  eggs i n  t h e  same baske t ) ,  w i t h  f l e x i b l e  o p t i o n s  : 
t h i s  i s  t h e  ve ry  c o n d i t i o n  t h a t  underscores a d a p t a b i l i t y .  
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